Travel information adoption on social media has been acknowledged to be a complex process of both central route (argument quality) and peripheral route (source credibility). However, less effort has been placed on what triggers the persuasive communication process and how it varies. This study aims to examine the impact of technical adequacy (perceived interactivity, perceived personalization, perceived sociability) and users' social presence on travel information adoption via social media. An extended resultant model from elaboration likelihood model (ELM) is constructed. Data (N=355) were collected from an online survey among Chinese consumers and analyzed using structural equation modeling (SEM) for path analysis and two-way interaction for moderating effect. The results highlighted the role of technical adequacy in predicting both argument quality and source credibility of travel information on social media. The dual routes are correlated and in turn positively influence perceived information usefulness. Meanwhile, the persuasiveness of each route is moderated by individuals' perception on social presence. Lastly, perceived information usefulness significantly affects travel information adoption. Implications particularly in practice are discussed.
Introduction
Social media has become a persuasive and efficient tool for consumers to adopt travel information, serving as a context merging user-generated content (UGC) with interactive communication. As such, it is crucial to construct a persuasive communication to elaborate on the cognitive process of travel information adoption from individual-oriented perspective, which would improve the commercial value of social media for travel practitioners.
From the social psychological perspective, as an information persuasion process, persuasive communication commonly consists of three stages: information receiving, cognitive processing, and formation of attitude and connation (Tang, Jang, & Morrison, 2012) . At the first stage, previous studies have found that website characteristics enable individuals to process information on social software as well as destination websites (Gao, Dai, Fan, & Kang, 2010; Tang et al., 2012) . At the third stage, numerous studies have adapted technology acceptance model (TAM) (Davis, 1989) to predict the positive influence of consumers' attitude on the usage intention of travel information (e.g. Ayeh, 2015) . However, the second stage of cognitive processing still remains unclear, like a black box linking information receiving and attitude formation.
As one of the most effective approaches to interpret the cognitive process, elaboration likelihood model (ELM) advocates that a successful persuasion is possible to occur in the typical situation that a recipient receives persuasive messages from information sources in a particular context (Briñol & Petty, 2009 ). Accordingly, two thought routes of persuasive messages, the central route (argument quality) and the peripheral route (source credibility), have been well documented in the research contexts of IT acceptance, social media, and mobile Internet (Bhattacherjee & Sanford, 2006; Chung, Han, & Koo, 2015; Kim, Chung, Lee, & Preis, 2016) . However, few researchers have addressed the role of social media channel, which is playing an input or a trigger in changing the way that individuals perceive information and react to it. As social media is shaping individuals' cognitive process towards information, the way how they perceive and react to the travel information is most likely to be influenced by the features of social media they encounter. Therefore, this study firstly aims to explore what features of social media would trigger the cognitive process of travel information.
On the other hand, according to the ELM, although external information is considered to be the primary driver of attitude and behavior changes, a given influence process may lead to various thought routes across different individuals in a given usage setting (Bhattacherjee & Sanford, 2006) . In other words, people are inclined to add something of their own to the information provided in the communication (Petty & Wegener, 1999) . Due to the specific sociability in social media contexts, the importance of social presence has been confirmed in determining behavior intention (Zhang, Lu, Gupta, & Zhao, 2014) . It is described as an individual's sense of psychological connections with other users (Gefen & Straub, 2004) , thereby distinguishing different user groups. That is, users' perception of their own social presence on social media may moderate the effects of the two thought routes in the ELM. Considering the rare research on social presence done from the social psychological perspective, this study also aims to broaden the current knowledge of how the cognitive process of travel information varies across users' social presence on social media.
Since social media features and users' social presence may have large influences on travelers' behavior intention, this study proposes an extended ELM from the social psychological perspective to explore users' cognitive process of travel information on social media. In the conceptual model, argument quality and source credibility of travel information are predicted by technical adequacy, which is introduced to determine social media features. Argument quality and source credibility are correlated and social presence moderates their effects on perceived information usefulness, a direct predictor of travel information adoption. Data were collected from a sample of 355 Chinese consumers who had the experience of using social media for adopting travel information. Findings of this study are expected to provide a new perspective on the travel information communication to help managers design travel information better, therefore implementing more effective strategies on social media marketing as well as product operation.
Theoretical background

Elaboration likelihood model
Originated from the research on social psychology, elaboration likelihood model (ELM) (Petty & Cacioppo, 1986) articulates how individual attitudes change in persuasive communication through a central route and a peripheral route, according to individuals' motivation and ability. The central route requires individuals to make cognitive efforts for evaluating the argument quality embedded within messages (Teng, Khong, & Goh, 2014) . The peripheral route serves as a result of some simple cues associated with source credibility (Petty & Cacioppo, 1986) . High involvement, referring to individuals' high motivation and ability, could shift the information cognitive process to the favor of the central route. Sussman and Siegal (2003) extended the ELM by integrating the TAM and proposed the information adoption model (IAM). They argued that the ELM excluded a key and direct predictor of behavior intention: information usefulness. They shed light on its crucial mediating effect between argument quality, source credibility, and their outcome information adoption. The IAM simplified and improved the measurability of attitude change and its consequence. It particularly expanded the usage of the ELM in shaping the information cognitive process (Cheung, Lee, & Rabjohn, 2008; Chung et al., 2015; Kim et al., 2016) , but it has not addressed the media environment and its features.
ELM and travel information adoption
In recent years, the ELM has received growing interests in the research domain of travel information adoption (Sparks, Perkins, & Buckley, 2013; Erkan & Evans, 2016; Salehi-Esfahani, Ravichandran, Israeli, & Bolden III, 2016) . One of the main findings is that the ELM is applicable to draw the travel information process on social media (Chung et al., 2015) . However, tourism products are intangible, information-intensive, experienced, and synchronous (Smith, 1994) . Travel information communication is thus closely related to a highperceived risk, which would create high involvement situations for travelers. As such, comparing to the original postulates of the ELM, it is likely that previous studies focusing on travel information have contributed some particular findings, which could be summarized in three aspects.
Firstly, earlier studies implicitly considered message arguments as more important than source cues for consumers with high involvement, because the former was assumed to be more complex and difficult (Kitchen, Kerr, Schultz, McColl, & Pals, 2014) . However, travelers always combine both of argument quality and source credibility to evaluate travel information (Chung et al., 2015; Kim et al., 2016) .
Secondly, the ELM has a trade-off postulate that suggests that source credibility becomes less important as argument scrutiny is increased (Petty & Wegener, 1999) . Despite that, researchers demonstrated that causal relationships exist between argument quality and source credibility when consumers evaluate online reviews about restaurants as well as hotels (Zhang, Zhao, Cheung, & Lee, 2014; Shan, 2016) . In short, the two routes in the ELM are likely to be interdependent and occur jointly with potential connections in the cognitive process of travel information (Jun & Vogt, 2013; Crespo, Gutiérrez, & Mogollón, 2015) .
Thirdly, the biased processing postulate in the ELM assumes that the amount of elaboration or thinking a person engages in varies continuously according to individual and situational factors, and in turn determines what process is persuasive (Wagner & Petty, 2011) . Although numerous studies have investigated the moderating effects of travelers' prior knowledge, expertise, and involvement in the onlineinformation cognitive process (Kerstetter & Cho, 2004; Tseng & Wang, 2016) , few contributions have been made in the biased processing from consumers' interpersonal connection such as users' social presence (Chung et al., 2015) .
Research model and hypotheses
Based on the literature, the research model is proposed in Figure 1 . It assumes that perception of technical adequacy of social media triggers the cognitive process of persuasive messages for judging the usefulness of information, and in turn considerably causes travel information adoption under different levels of social presence.
Persuasive messages
Persuasive messages comprise of two factors: argument quality and source credibility. Argument quality refers to the persuasive strength of arguments embedded in information (Bhattacherjee & Sanford, 2006) . It is determined by two contentrelated dimensions: perceived in formativeness and perceived persuasiveness . Source credibility is defined as the extent to which an information source is perceived to be of expertise, trustworthy, and attractive by the recipients (Ayeh, Au, & Law, 2013; Chung et al., 2015) . It identifies the persuasive characteristics of source.
For travelers, both of argument quality and source credibility would be the basis of judgment on whether the travel information is useful or helpful to them (Sparks et al., 2013; Kim et al., 2016) . For instance, Kim et al. (2016) suggested that argument quality and source credibility significantly influence users' perceived information usefulness when they make decisions on purchasing tourism products through smartphones or tablets. Similarly, scholars also confirmed that the two routes in the ELM effectively persuade consumers to adopt travel information on Facebook as well as websites, which are mediated by the crucial effect of perceived usefulness of the information (Chung et al., 2015; Tseng & Wang, 2016) . Accordingly, this study suggests the following hypotheses:
H1 Argument quality of travel information on social media has a positive impact on travelers' perceived information usefulness.
H2 Source credibility of travel information on social media has a positive impact on travelers' perceived information usefulness. H3 Perceived information usefulness has a positive impact on travel information adoption via social media.
Figure 1 Research model
Consistent with an assumption of the ELM, some researchers have illustrated that travelers with high motivation and ability are likely to have more familiarity and expertise in travel and would analyze information from its argument quality (Gursoy & McCleary, 2004) . However, Sanjosé-Cabezudo, Gutiérrez-Arranz, and Gutiérrez-Cillán (2009) argued that the central and peripheral routes would occur jointly and have a combined influence when individuals are visiting the website of a new travel agency. That is, individual attitudes are also predicted by a peripheral cue in a highly-motivated information process. Furthermore, Jun and Vogt (2013) proposed that interdependent effects emerge in the high-involvement situations, because individuals would use the peripheral route to compensate for the insufficient information of tourism products through the central route. These findings supported the assertion that the two routes may not be substitutive, but rather interconnected (SanJosé-Cabezudo et al., 2009) . In sum, the tradeoff postulate about the two routes in the ELM needs to be questioned in the information process of experience products such as tourism products (Jun & Vogt, 2013) . As an exploratory study, this study forms the hypothesis as follows:
H4 There is mutual influence between argument quality and source credibility in the cognitive process of travel information on social media.
Technical adequacy
Technical adequacy refers to the appropriate technologies that have been adopted by the web retailer, such as ease of accessing the site, search facilities, personalization or customization, interactivity, and so on (Liao, Palvia, & Lin, 2006) . It closely concerns with the socio-technical factors that motivate individuals to participate in an interactive communication (Gao et al., 2010) . Since this study focuses on social media contexts, it extracts the perceptions involved in the technological features of social media, namely perceived interactivity, perceived personalization, and perceived sociability (Zhang, Lu et al., 2014) . They draw upon the nature of interaction property on social media. Lamsfus, Wang, Alzua-Sorzabal, and Xiang (2015) suggested that context is interactional and it cannot be separated from content, because one of them would arise from the other in mobile technological environment for travel. It means that mediated communication rising with the mobile Internet greatly motivates consumers to accept and engage in the evaluation of online information. Tang et al. (2012) indicated that characteristics of the welldesigned destination websites are important antecedents to both central route and peripheral route in a persuasive communication. Zhang, Lu et al. (2014) demonstrated that technological features of social commerce as environmental stimuli would improve consumers' participation in social commerce such as Renren or Sina Weibo in China. In other words, technical adequacy perceived by users, such as interactivity, personalization, and sociability, affects what information they are willing to engage in and whom they would trust. Therefore, this study assumes the hypotheses as follows:
H5 Technical adequacy has a positive impact on the argument quality of travel information on social media.
H6 Technical adequacy has a positive impact on the source credibility of travel information on social media.
Social presence
Social presence is defined as an individual's sense of psychological connections with other users in a medium (Gefen & Straub, 2004) . Most previous studies of social presence have focused on ICT characteristics in particular media richness (Kaplan & Haenlein, 2010; Kang & Gretzel, 2012) . As a conclusion, media channels with higher interaction and participation are able to inspire greater levels of social presence (Kang & Gretzel, 2012; Chung et al., 2015) . In the research of travel information adoption using the ELM, Chung et al. (2015) interpreted social presence as a principle of media richness and confirmed that rich media (high social presence) such as Facebook could enhance the influence of source credibility on travel information usefulness. However, in mediated communication, the effectiveness of social presence depends more on its social influence. That is, higher social presence contributes greater social interaction between partners in communication (Biocca, Harms, & Burgoon, 2003; Kang & Gretzel, 2012) . Shin (2012) further illustrated that social presence could be more effectively enhanced through the emotional connection than through technical manipulation in the 3DTV context. Concerning a small number of studies on individual-oriented social presence, it is calling for insights into it from social psychological perspective. Therefore, social presence is introduced into this study from the social psychology perspective as an interpersonal connection that interacts the relationship between consumers on social media.
Regarding the ELM in online environment, Chen and Lee (2008) suggested that consumers with higher levels of emotional stability and openness are likely to travel through the peripheral route for hedonic shopping value, whereas consumers with higher conscientiousness are more influenced by the central route in creating utilitarian shopping value. Song and Hollenbeck (2015) found that social presence adds human warmth to text messages with respect to two-way communication through mobile devices. Meanwhile, Walter, Ortbach, and Niehaves (2015) noted that electronic feedbacks from a knowledge source could improve users' social presence and are considered trustworthy. In other words, social presence perception and source credibility are closely related and they would promote each other's effectiveness in a two-way communication. Choi, Lee, and Kim (2011) tested the influence of social presence among different product types. They designated that social presence with respect to hedonic products has more influence on the intention to reuse an online recommender system as compared to that of utilitarian products. Given that tourism products are closely related to hedonic products purchased for entertainment or interest (Choi et al., 2011) , if consumers have higher social presence perception on social media, it is likely to foster the effect of source credibility on perceived information usefulness and relatively reduce the efficacy of argument quality of information. Therefore, the following hypotheses are proposed:
H7 Social presence weakens the positive effect of argument quality on perceived travel information usefulness via social media.
H8 Social presence strengthens the positive effect of social credibility on perceived travel information usefulness via social media.
Methodology
Measurement
All the six variables in the research model were measured using a multi-item approach and adapted from previous studies with slight modification to fit the research context. The predictor technical adequacy is conceptualized with three elements: perceived interactivity, perceived personalization, and perceived sociability (see subsection Technical adequacy). Therefore, it was measured as a secondorder factor in this study. Participants were asked to rate all items on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). To ensure the questionnaire validity in Chinese, back translation was conducted twice on the original questionnaire in English by two groups of English teachers with proficiency in English and Chinese. Consequently, the final version was confirmed according to the comparison results.
Data collection
This study targeted Chinese in particular Chinese young people (age < 40), because they are considered more indicative and representative as potential travelers. The Internet users less than 40 years of age have occupied the most population of social media application use (82.5%) (CNNIC, 2016) and online tourism product booking (71.9%) (CNNIC, 2015) in China. It is therefore beneficial to explore their travel information adoption on social media.
Data were collected through a Web-based survey from January 14 to 20, 2016. 524 respondents were obtained. In order to ensure the data quality, the sample population were screened by two criteria: (i) Participants who used social media channels to adopt travel information during the previous 12 months were excluded, and (ii) Outliers or illogical cases were excluded. A total of 355 valid samples were retained for measurement analysis, of which 41.7% were male and 58.3% were female. With an average age of 24.6, 92.4% of the valid samples have high education attainments in undergraduate course or above. Demographics of respondents are listed in Table 1 . 
Data analysis and results
SPSS 23.0 and AMOS 23.0 were employed to examine the measurement model and the structural equation model (SEM), following which a two-way interaction analysis was conducted to evaluate the moderating effects.
Reliability and validity
Confirmatory factor analysis (CFA) was performed to assess convergent and discriminant validities of the constructs. According to the results of the CFA, 4 items were deleted, including 2 items with less than 0.60 factor loading (AQ1, SP4) and 2 items bringing the insufficiency of the discriminant validity (TIA1, TIA3). Table 2 shows the results of the convergent validity. Most of the item loadings were significantly higher than 0.70 (Gefen, Straub, & Boudreau, 2000) . The composite reliability (CR) and the Cronbach's α value of each construct were higher than 0.70 (Nunnally, 1978; Fornell & Larker, 1981) . The average variance extracted (AVE) of each construct exceeded 0.50 (Fornell & Larker, 1981) . Therefore, a good convergent validity was confirmed. On the other hand, the discriminant validity would be confirmed if the correlations between constructs are less than the square root of the AVE (Fornell & Larker, 1981) . As shown in Table 3 , the discriminant validity of the measurement model was also supported. Figure 2 illustrates the results of the structural model for main effects. Path analysis results presented an acceptable model of fit (Gefen et al., 2000) : χ 2 (196) = 306.215, χ 2 /df = 1.562, p < .001, GFI = 0.926, NFI = 0.935, CFI = 0.975, RMSEA = 0.040.
Hypotheses testing-main effects
According to the standardized path coefficients in Figure 2 , both of argument quality (AQ) (β = 0.24, p < .05) and source credibility (SC) (β = 0.41, p < .001) had significantly positive effects on perceived information usefulness (PIU), supporting H1 and H2. Perceived information usefulness (β = 0.72, p < .001) showed a significant and strong influence on travel information adoption (TIA), supporting H3. The value of residual correlation between argument quality and source credibility was high and positive. As such, H4 that assumed a significant association between them was verified. Further, the role of technical adequacy (TA) in predicting argument quality (β = 0.65, p < .001) and source credibility (β = 0.72, p < .001) was also confirmed, supporting H5 and H6. Overall, the conceptual model explained over 52% of the total variance in travel information adoption, and over 39% of the variance in perceived information usefulness. Hence, results of the SEM showed strong evidence for the hypotheses testing on main effects.
Hypotheses testing-moderating effects
Following Dawson's (2014) procedure about moderation, in this study, the regression analysis of the dependent variable PIU was expanded to include not only the main effects of its independent variables (AQ, SC), but also the effects from the moderator variable social presence (SP) and its interaction terms AQ×SP and SC×SP. To clarify the moderating effects of social presence, results of the two-way interaction analysis are shown in Figure 3 and Table 4 .
In detail, the path coefficient for the interaction term AQ×SP was significantly negative, which means that higher social presence dampened the positive impact of argument quality on perceived information usefulness (Figure 3a) . On the contrary, the positive impact of source credibility on perceived information usefulness was strengthened when participants perceived higher social presence (Figure 3b ). In addition, the other path coefficients from independent variables (AQ, SC) were also significant. Therefore, H7 and H8 were supported.
Figure 2 Results of structural equation model
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Discussion and implications
Discussion of findings
Based on an extended ELM, the primary focus of this study is on how the cognitive process of travel information on social media would be triggered by technical adequacy and be moderated by users' social presence. According to an empirical study targeting Chinese consumers, all the hypotheses were supported, revealing a strong explanatory power of the conceptual model. Key findings are discussed as follows:
Firstly, the ELM could be appropriate to elaborate the persuasive process of travel information adoption on social media among Chinese. Argument quality and source credibility of travel information would increase the intention of Chinese people to adopt it by evaluating the information usefulness (H1-H3). This finding further supported the work of other related studies in South Korea (e.g., Kim et al., 2016) .
Secondly, this study also confirmed a reasonable behavior mode, in which the two routes in a persuasive communication are correlated and could co-occur in individuals' travel information processing in social media contexts. In the research of persuasive communication merging the ELM, although a one-way causal relationship has been investigated between argument quality and source credibility (e.g., Shan, 2016) , their mutual influence remains speculative. This study identified a positive correlation between the two determinants of persuasive messages (H4). Therefore, to confirm the usefulness of travel information, consumers would comprehensively consider two questions: (i) how informative and strong the travel information is, and (ii) who sends or shares the travel information.
Thirdly, the findings highlighted the trigger role of technical adequacy in predicting both argument quality and source credibility relevant to travel information on social media (H5, H6), which extended prior research by exploring the external factors that stimulate the persuasive communication. In addition, prior research has introduced website design characteristics as important antecedents of a dual-route communication (Tang et al., 2012) . This study was different and focused on those social media features that characterize the interactive communication, such as interactivity, personalization, and sociability. Inherently rising with social media, these specific features were noted becoming indispensable reasons for Chinese consumers to participate in the travel information process through social media.
Finally, the most important finding is that participants with different levels of social presence towards social media showed different thought routes (H7, H8). In other words, participants who perceive higher social presence proved active involve with those credible information providers. Consequently, the influence of source credibility performed to be higher in evaluating the usefulness of travel information. This intriguing finding reinforced the moderating effects of social presence from individual-oriented perspective. It thus contributed to the understanding of interpersonal connection on social media, since individuals with higher social presence prefer to establish a close and emotional social connection on social media. On the other hand, social presence in this study differs from that of Chung et al. (2015) who viewed it as a principle of media richness. From social psychological perspective, social presence serves as a continuous variable in this study and reveals the interactive relationship between users on social media. Therefore, this study proved another acceptable and reasonable point of view for the research of consumer behavior in social media contexts.
Implications
This study raised important theoretical issues that have a bearing on the persuasive communication of travel information adoption. It contributed an extended ELM by integrating predictive and moderating factors, and thus added to the rapidly expanding field of individuals' cognitive process towards travel information on social media. It further enhanced our understanding of the dualroute effects on information usefulness and explored the correlation between them. Particularly, it shed light on a biased cognitive process of travel information under different levels of social presence perception.
This study also made several contributions to practical applications for travel practitioners. Firstly, travel practitioners should make full use of the technical adequacy emerging on social media platforms, especially on providing tailored content and strengthening the interaction with potential consumers. To attract consumers, travel practitioners are suggested to improve consumers' control and empowerment in travel product or route design. To reduce information screening cost, they should also make continued efforts to meet consumers' appeal for personalized information. Likewise, greater efforts are needed to facilitate consumer-consumer relationship, which in turn increases the activeness of travel-related communities.
Secondly, communication with potential travelers who use social media should focus on both powerful information and credible source. Specifically, travel practitioners would greatly benefit from their verified accounts on different social media platforms. The impact index of their accounts would be promoted by inviting more followers who are knowledgeable in travel and those who have consistent interests in travel. In that case, consumers could first browse the comments from verified users, thereby improving their decision-making preference.
Finally, based on the observation of users' social presence, it is helpful for social media marketing in travel to establish more effective persuasive communication through monitoring information customization. For users who show higher social presence such as high rate of interaction, it is more persuasive to push credible information by peer users who have experienced relevant tourism products as they can give more specific tips in travel. For users who show lower social presence just as lurkers, the depth, breadth and quality of travel information they need should be sufficient to reduce their uncertainty towards information through social media.
Limitation and future research
The major limitation of this study is attributed to the measurement of travel information adoption. The results of the data analysis were not so strong to match a recommended correlation interval between the two latent factors, perceived information usefulness (PIU) and travel information adoption (TIA). Two items measuring TIA were removed. Thus, future research is required to examine a modified measurement for improving the applicability of the proposed research model in Chinese behavior. Furthermore, regarding users' demographic characteristics, the potential differences in thought routes embedded in multiple groups (e.g., students vs. office workers) should get more insights.
